Resistance to infection with various viral, bacterial, and protozoan organisms has been shown to be influenced by genetic factors in the host (1, 3, 5, 6, 13, 19, 23, (29) (30) (31) . Although in most cases it appears that there are multigenic factors which influence the susceptibility or resistance to these' infectious agents, in several studies specific genetic loci within the host have been mapped which govern resistance to infection (4, 9, 21) .
Our previous studies of the genetics of resistance to infection with the protozoan parasite Trypanosoma cruzi Peru in mice have shown that inbred strains of mice can be divided into two groups, strains with high parasitemia (HP) and low parasitemia (LP), based on the level of bloodstream parasitemia attained during infection (31) . This result differs from that with the less-virulent Brazil strain of T. cruzi in which there is a spectrum ranging from highly susceptible to resistant strains (29) . Our results have also suggested that one or more genes, located outside the mnajor mouse histocompatibility locus H-2, were involved in regulating the level l of parasitemia reached during infection. Although in these studies we focused primarily on the inheritance of the HP-LP respoplse, we also examined the influence of the H-2 region in survival of the infection. It was observed that although other inbred mice died as a result of the infection, mice of the B10.S(H-2s) strain survived. This implies an influence of the H-2 locus in survival. The results of Trischmann and Bloom (28) MATERIALS AND METHOfDS T. cruzi. The Peru strain of T. cruzi was used in all experiments (16) . Isolation and inoculation of parasites was carried out as previously described (31) . An inoculum of 103 trypomastigotes was used in all experiments.
Mice. Mice were 8 to 12 weeks old at the time of inoculation. The hybrid straih (C57BL/6J x A/J)F1 and mouse strains SJL/J and A.SWSn/J were purchased from the Jackson Laboratories, Bar Harbor, Maine. All other Fl hybrid strains were bred at the University of California, Irvine (12 monitored. The results (Table 1) show that of the three strains examined, only the B10.S mouse strain consistently survived the infection. Inbred mice with the A background have HP (31) and are particularly susceptible to T. cruzi (28, 29) . We therefore studied an A congenic strain, the A.SWSn/J(H-2s) strain, to determine whether the H-2 locus alone can confer survival. This strain, which is congenic with the HP strain A/J, exhibited parasitemia levels which were identical to the background A/J strain and did not survive the infection. In addition, the SJL/J strain, which possesses the H-2s haplotype, was tested for response to the T. cruzi infection. These mice exhibited an LP response but did not survive the infection.
Response of H-2 recombinant strains. To map the subregion of the H-2 complex which contributes to the survival of the B10.S strain, several C57BL/10 congenic strains carrying recombinant H-2S haplotypes were tested for their response to T. cruzi infections ( Table 2) . None of the recombinant strains consistently survived as well as the B10.S strain, which carries the intact H-2S haplotype.
The observation that the B1O.S(7R) strain, which possesses the H-2S haplotype in all regions except the D subregion, does not survive the infection indicates that the D or D-linked region(s) is necessary for survival. Results with the BlO.S(8R) strain also indicate that possession of the H-2s haplotype in the D region alone does not ensure survival and that the H-2s haplotype must be present in some other region(s) as well as in the D region. This interpretation was further supported by the results with strains B10.S(9R) (KSDd) and B10.HTT (KsDd), neither of which survived. Interestingly, the Fl hybrid [B1O.S(7R) x B10.S(8R)]F1 did not survive, indicating that the survival effect cannot be mediated through complementation in trans.
Inheritance of H-2-mediated survival. To sort out the respective roles of the H-2s haplotype and genes outside the H-2 complex on survival, six Fl hybrids were tested for their response to T. cruzi infection (Table 3) . Our previous work with T. cruzi Peru has shown that many Fl hybrid strains do not survive the infection (31) . In particular, crosses between HP and LP strains frequently result in Fl hybrid progeny which exhibit LP but do not survive the infection (31) ( (31) . Therefore, it appears that the positive effect which the H-2 complex can exert in response to T. cruzi infection results from a combination between a highly resistant (LP) strain with a "best" haplotype to just cross the survival threshold.
To determine whether the effect of the H-2s haplotype on survival was inherited in a dominant fashion, the congenic Fl hybrid (C57BL/10 x B10.S)F1 was tested for its response to T. cruzi infection. Hybrid (C57BL/10 x B10.S)F1 exhibited intermediate survival levels when compared with the parental strains. The survival levels in both the female and male Fl hybrid progeny were ca. 50% of the levels observed in the B10.S strain. These results invite the suggestion that the H-2s-mediated survival is affected by gene dosage. A similar effect of gene dosage has been observed in the levels of recovery from infection with Friend leukemia virus infection, in which H-2 heterozygotes exhibited intermediate levels of recovery as compared with strains which were homozygous for H-2 (6) .
The development of strains carrying recombinant H-2 regions has allowed the mapping of particular H-2 regions involved in various immune response characteristics (6) (7) (8) . Although our studies were limited by the availability of H-2S recombinant strains and, therefore, we could not examine all possible substitutions of H-2 regions, the results seem to indicate that at least two subregions of the H1-2 haplotype must be present to ensure survival. As more recombinant congenic strains become available, further dissection of the H-2 complex will be possibe. Strain B1O.S(7R), which lacks the H-2s genotype only in the D region, strains B10.S(9R) and B10.HTT, which possess substitutions in the I, S, G, and D regions, and strain B10.S(8R), which is KkDS, did not survive the infection; therefore, it appears that the D or Dlinked region(s) and at least one other region of the H-2s haplotype are important for survival. This is the first report to show that different regions within the H-2 complex influence host resistance to T. cruzi. The involvement of two H-2-associated genes is known to occur in several immune response model systems, including recovery from Friend virus leukemia (6), autoimmune thyroiditis (27) , delayed sensitivity to picryl chloride (24) , and others (7, 8, 23) . The Fl hybrid strain [B1O.S(7R) x B1O.S(8R)]F1 was tested for response to T. cruzi infection to determine whether survival would occur in a strain which possessed the complete H-2s haplotype in trans (Table 2 ). These Fl hybrid progeny did not survive the infection, suggesting that H-2S-mediated survival cannot operate by trans complementation.
From this and previous studies (28, 31) , it is clear that there are multigenic factors which influence the resistance to T. cruzi infection in mice. Our studies, as well as those of Trischmann and Bloom (28) , suggest an H-2-linked effect in the response to T. cruzi infection. H-2-linked effects on resistance to other parasitic, bacterial, and viral infections have also been observed (2, 6, 17, 18) . In most cases, the mechanism of action mediated by the H-2 region in the development of resistance is unclear. However, it is interesting to note that regardless of its mechanism of action, many of the H-2 effects in resistance to infection appear to act after the initial stages of infection when the infecting agent has become established in the host.
In investigations of the immune response to T. cruzi infection in mice, in several studies it has been attempted to link the known differences in susceptibility of different inbred strains with possible mechanisms for the variations in resistance (10, 11, 14, 20, 22, 25, 26 
